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(54) Resin-moulded semiconductor device, method for manufacturing the same, and leadframe 



(57) A resin-molded semiconductor device in- 
cludes: signal leads; a die pad with a central portion el- 
evated above a peripheral portion thereof; support 
leads, each including a raised portion higher in level 
JhanJhe_other portions; and DB paste for use in die 

bonding. AII~oTThe^e~mernbers are encapsulated within 

a resin encapsulant. The lower part of each of these sig- 
nal leads protrudes downward out of the resin encapsu- 



lant and functions as an external electrode. Each of the 
support leads is provided with two bent portions to cush- 
ion the deforming force. By forming a half -blanked por- 
tion in the die pad, the central portion is elevated above 
the peripheral portion, thus preventing the semiconduc- 
tor chip from being hampered by the support leads Ac- 
^o7dinglyrthe~si2e~of the semiconductor_chjp^mojjmed 
can be selected from a broader range and the humidity 
resistance of the device can also be improved 



Fig. 1(a) 
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Description 

BACKGROUND OF THE INVENTION 

f0001l The present invention relates to a resin-mold- 
ed semiconductor device in which semiconductor chip, 
leadlrame and so on are molded with a resin encapsu- 
lant. In particular, the present invention relates to an im- 
proved device with the backside of a die pad exposed 
to radiate heat from a built-in power electronic device 
more efficiently. 

[0002] In recent years, to catch up with rapidly ad- 
vancing downsizing ol electronic units, i: has become 
increasingly necessary to assemble semiconductor 
components for those electronic units at a higher and 
higher density. Correspondingly, sizes and thicknesses 
of Ihe semiconductor components such as resin-molded 
semiconductor devices, in which semiconductor chip, 
leadframe and soon are molded with a resin encapsu- 
lant, have also been noticeably reduced. Examples of 
resin-molded semiconductor devices accomplishing 
these objects include a so-called 'quad flat non-leaded 
(QFN)* package. From the QFN package, outer leads, 
which are usually provided to protrude laterally out of a 
package, are eliminated. Instead, external electrodes to 
be electrically connected to a motherboard are provided 
on the backside of the QFN package. 
[0003] Particularly when a power electronic device is 
built in a semiconductor chip, the resin-molded semi- 
conductor device should have its size or thickness re- 
duced while taking its heat radiation properties into ac- 
count. Thus, a QFN package tor a power electronic de- 
vice (hereinafter, simply referred to as a 'power QFN 
package') has intentionally exposed the backside of a 
die pad. on which a semiconductor chip is mounted, not 
— covered-with ajesinjsncajjsutant. Hereinafter, structure 
and manufacturing method"6f~a "conventional-power. 
QFN package will be described. 
[0004] Figure 1 8(a) is a perspective view of a conven- 
tional power QFN package; Figure 18(b) is a cross-sec- 
tional view thereof taken along the line XVHIb-XVIIIb in 
Figure 18(a); and Figure 18(c) is a bottom view thereof. 
[0005] As shown in Figures 18(a) through 18(c), the 
conventional power QFN package includes a leadframe 
consisting of: signal leads 101 ; a die pad 102; and sup- 
port leads 103 for supporting the die pad 102 A semi- 
conductor chip 104 with a built-in power electronic de- 
vice is bonded on the die pad 102 with an adhesive 108, 
and electrode pads (not shown) of the chip 104 are elec- 
trically connected to the signal leads 1 01 with metal tine 
wires 105. And the die pad 102 except tor its backside, 
semiconductor chip 1 04, signal leads 1 01 , support leads 
103 and metal fine wires 105 are molded with a resin 
encapsulant 106. In this structure, no resin encapsulant 
106 exists on the backside of the signal leads 101. In 
other words, the backside of the signal leads 101 is ex- 
posed and the respective lower parts of the signal leads 
101, including the exposed back surfaces thereof, are 
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used as external electrodes 101a 
[0006] The backside 102a ol the die pad 102 is not 
covered with the resin encapsulant 106 either, but func- 
tions as an exposed heat-radiaiing plaie By bringing 
this die pad 102 intocontact with a heat-rad.atmg portion 
of a motherboard a heat quantity, which has been emit- 
ted from the power electronic device consuming a lot ol 
power, can be dissipated, thus suppressing a rise in 
temperature v/ithin the package. 
[0007] According to the conventional technique, when 
the power QFN package is mounted on a motherboard 
such as a printed wiring board, solder ball electrodes 
are attached onto the externa! electrodes 101a to en- 
sure a standoff height as measured from the backside 
of the resin encapsulant 106 This is done because the 
standoff height is required in bonding the external elec- 
trodes 101a. i.e.. the lower parts of the signal leads 101 , 
to the electrodes of the motherboard. After the standoff 
height has been ensured by providing these ball elec- 
trodes in this manner, the package is mounted on the 
motherboard 

[0008] A power QFN package like this may be manu- 
factured by performing the following process steps, tor 
example. First, a leadframe, including the signal leads 
101, die pad 102, support leads 103 and so on, is pre- 
pared. It should be noted that the leadframe prepared 
is often provided with dam bars for preventing the over- 
flow of a resin encapsulant during resin molding. Next, 
the semiconductor chip 104 is bonded, with the adhe- 
sive 108, onto the die pad 102 of the leadframe pre- 
pared. This process step is called "die bonding - . Then, 
the semiconductor chip 104, which has been bonded 
onto the die pad 1 02, is electrically connected to the sig- 
nal leads 101 with the metal fine wires 105. This process 
step is called "wire bonding". As the metal fine wires 
105, aluminum (Al) or gold (Au) fine wires may be ap- 
propriately used, tor example. 
^}09r~Subsequenlly,-the_sem 104 ' 
part of the die pad 102 excepi for the backside thereof?- 
signal leads 101, support leads 1 03 and metal fine wires 
105 are molded with the resin encapsulant 106 such as 
an epoxy resin. In this case, the leadframe. on which the 
semiconductor chip 1 04 has been bonded, is introduced 
into a molding die assembly and transfer-molded In par- 
ticular, resin molding is periormed with the backside of 
the signal leads 101 in contact wi:n the upper or lower 
die of the die assembly. Finally, the ends of the signal 
leads 101, protruding outward from the resin encapsu- 
lant 1 06, are cut off after the resin molding process step 
By performing this cutting process step, the end faces 
of the signal leads 1 01 cut off are substantially flush with 
the side faces of the resin encapsulant 106. That is to 
say. this structure does not include any outer leads, 
which are ordinarily provided as external terminals. In- 
stead, solder ball electrodes are provided tor this struc- 
ture as alternative external terminals under the external 
electrodes 101 a, which are respective exposed lower 
parts of the signal leads 101 not coverod with the restn 
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encapsulam 106. As the case may be. a solder plating 
layer is sometimes formed in place ol the solder balls 
[0010] The conventional power QFN package, how- 
ever, has the following drawbacks. First, since the lower 
surfaces ol the external electrodes 101a are located in 
substantially the same plane as the resin encapsulant 
106 on the backside of the semiconductor device, no 
standoff height is ensured as measured from the bottom 
ot the resin encapsulant 106. Thus, the device must be 
mounted onto a motherboard with the solder ball elec- 
trodes interposed therebetween. Accordingly, mounting 
cannot be carried out efficiently. 
[0011] In the conventional manufacturing process of 
a resin-molded semiconductor device, a leadframe, on 
which a semiconductor chip has been bonded, is intro- 
duced into a die assembly. Then, the leadlrame with the 
chip mounted is molded with a resin by pressing the sig- 
nal leads against the surface of the lower die such that 
the leads come into close contact with the die Even so. 
there occurs a problem that the resin encapsulant 
reaches the backside ot the signal leads to form a resin 
burr (overflowed resin) on the surface of the external 
electrodes. 

[0012] Thus, according to a proposed technique, a 
seal tape is interposed between the lower surface of the 
outer rail or the signal leads and the surface of the die 
assembly and resin molding is carried out with the lower 
parts of the signal leads forced into the seal tape. In this 
manner, those lower parts of the signal leads are pro- 
truded downward out of the resin encapsuiant. In such 
a case, however, if the outer rail is deformed due to the 
clamping force applied to the outer rail and to the signat 
leads neighboring the outer rail, the force causing that 
deformation might be transmitted to the die pad by way 
ot the support leads. As a result, the die pad might be 
-deformed or-dispJace^Jt_is_imaginable to eliminate the 
support leads to obviale~such inconvenience^Neverthe^ 
less, the reliability of the package might be risked be- 
cause the die pad could not be supported with certainly 
in such a case. 

[001 3] In view of these respects, part of a support lead 
is preferably bent to form a raised portion higher in level 
than the other portions of the support lead. Then, the 
support lead can function as a sort of spring cushioning 
the deformation ot the die pad. Accordingly, it is probably 
possible to prevent the die pad from being deformed due 
to the clamping force applied to the outer rail of the lead- 
frame. 

[0014] If the support leads are expected to perform a 
deformation cushioning function by providing those 
raised portions therefor, however, such a structure lacks 
in adaptability to chips ot various sizes. Specifically, 
aside from semiconductor chips of relatively small sizes, 
if semiconductor chips of relatively large sizes are 
mounted on such a leadframe structure, those chips 
might be hampered by the raised portions of the signal 
leads. 



SUMMARY OF THE INVENTION 

[001 S] An object ol the present invention is providing 
a resin-molded semiconductor device adaptable tc 
5 semiconductor chips of widely varying sizes and a meth- 
od for manufacturing the same. 
[0016] Another object of the present invention is im- 
proving the reliability of a resin-molded semiconductor 
device by preventing a resin encapsulant from being 
io peeled off a die pad with a lot more certainty. 

[0017] A leadframe according to the present invention 
is used tor manufacturing a resin-molded semiconduc- 
tor device The leadframe includes - an outer rail sur- 
rounding an opening in which a semiconductor chip will 
/5 be mounted, a die pad provided inside the opening; a 
plurality ot support leads for supporting the die pad. and 
a plurality ot signal leads, which are connected to the 
outer rail around the periphery of the opening and ex- 
tend toward the die pad. Each said support lead is pro- 
20 vided with a raised intermediate portion higher in level 
than the other portion thereof. A central portion of the 
die pad is elevated above a peripheral portion thercol 
surrounding the central portion to support the semicon- 
ductor chip thereon. 
2S [0018] In the leadframe according to the present in- 
vention, each support lead is provided with a raised por- 
tion and can cushion the force causing deformation. 
Thus, when resin molding is performed using this lead- 
frame and a seal tape such that a lower part of each 
30 signal lead protrudes oul of the resin encapsulant. the 
support leads are not deformed even with the clamping 
force applied to the outer rail of the leadframe. Accord- 
ingly, it is possible to prevent the die pad from being de- 
formed or displaced because of the clamping force. In 
3S addition, since the central portion of the die pad is ele- 
vated above the peripheral portion thereof, even a sem- 
iconductor chip of a relatively large size is not hampe red 
~b^n¥s1Jpport-leads^That Jsjo>ayJhe_semiconductor 
chip mounted on the leadframe can be selected from-a- 
40 much broader size range Moreover, since the semicon- 
ductor chip is mounted only on the central portion of the 
die pad. the resin encapsulant also exists between the 
peripheral portion of the die pad and the semiconductor 
chip. As a result, the semiconductor chip can be held by 
4S the resin encapsulant more strongly and a resin-molded 
semiconductor device with improved moisture resist- 
ance can be provided. 

[0019] In one embodiment ot the present invention, 
the central portion ot the die pad is preferably elevated 

so above the peripheral portion via a half-blanked portion. 
In such an embodiment, the central portion can be ele- 
vated with substantially no strain applied to the die pad. 
[0020] In another embodiment ot the present inven- 
tion, the upper surface of the die pad at the central por- 

ss tion is preferably higher in level than the uppermost sur- 
face ot the support leads at the raised portion In such 
an embodiment, hampering between the semiconductor 
chip mounted and the support leads can be avoided 
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easily and with more certainly 

[0021] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
eral portions thereof. In such ar. embodiment, when res- 
in molding is carried out using .this, leadframe. the resin 
encapsulant can be poured down through the punched 
portions around the central portion. As a result, a resin- 
molded semiconductor device, in which the central por- 
tion of the die pad is in much closer contact with the resin 
encapsulant. can be provided 

[0022] A first exemplary resin-molded semiconductor 
device according to the present invention includes- a die 
pad. a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion, a semiconductor chip mounted on the cen- 
tral portion of the die pad; a plurality of support leads tor 
supporting the die pad, a plurality of signal leads extend- 
ing toward the die pad, a plurality of metal fine wires for 
electrically connecting the semiconductor chip to the 
signal leads; and a resin encapsulant for encapsulating 
the semiconductor chip, the die pad. the support leads, 
the metal fine wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward. Each said support 
lead extends from the die pad to reach an associated 
side face of the resin encapsulant and is provided with 
a raised intermediate portion higher in level than the oth- 
er portion of the support lead. 

[0023] The first resin-molded semiconductor device 
performs the same functions and attains the same ef- 
fects as those of the inventive leadframe. As a result; 
the size of a semiconductor chip to be housed in the 
resin-molded semiconductor device can be selected 
trom a wider range and the moisture resistance of the 
device can be improved. 
~[6uT4]~Ih~one-embodiment-OfJ^ 
the lower surface of the semiconductor chip is preferably- 
higher in level than the uppermost surface of each said 
support lead. 

[0025] In another embodiment of the present inven- 
tion, the raised portion of each said support lead is pref- 
erably sloped in such a manner as to reduce its height 
from a portion closest to the die pad toward the associ- 
ated side face of the resin encapsulant. 
[0026] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
eral portions thereof, and a region under the central por- 
tion of the die pad is preferably also filled in with the 
resin encapsulant. In such an embodiment, the central 
portion of the die pad can be in even closer contact with 
the resin encapsulant. 

[0027] In still another embodiment, a closed-loop 
groove is preferably formed in the lower surface of the 
die pad at the peripheral portion In such an embodi- 
ment, the resin encapsulant does not overflow onto the 
lower surface of the die pad at the peripheral portion 
[0028] A second exemplary resm-molded semicon- 



ductor device according to the present invention in- 
cludes' a die pad. a central portion ol the die pc>c being 
elevated above a peripheral portion thereof surrounding 
the central portion, a semiconductor chip mounted on 
5 the central portion of the die pad a plurality of support 
leads for supporting the die pad. a plurality of signal 
leads extending toward the die pad. a plurality ol metal 
fine wires for electrically connecting the semiconductor 
chip to the signal leads; and a resin encapsulant for en- 
10 capsulating the semiconductor chip, the die pad. the 
support leads, the metal fine wires and the signal leads 
such that the lower and outer side faces of each said 
signal lead are exposed as an external terminal and that 
a lower part of the signal lead protrudes downward 
'5 Each said support lead extends from the die pad to 
reach an associated side face ol the resin encapsulant 
and is provided with a raised intermediate portion higher 
in level than the other portion of the support lead. The 
semiconductor chip is supported by the raised portions 
20 of the support leads. 

[0029] The second resin -molded semiconductor de- 
vice also exhibits improved moisture resistance just like 
the first resin-molded semiconductor device In addition, 
the semiconductor chip can be supported more stably 
25 by the support leads in the second device. 

[0030] In one embodiment ol the present invention, a 
closed-loop groove is also preferably formed in the low- 
er surface of the die pad at the peripheral portion. 
[0031] A third exemplary resin-molded semiconduc- 
30 tor device according to the present invention includes 
a die pad. a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tral portion of the die pad; a plurality of support leads tor 
35 supporting the die pad; a plurality of signal leads extend- 
ing toward the die pad; a plurality of metal fine wires for 
electrically connecting the semiconductor chip to the 

signal-leads;.and_a^sJn^ejTcapsulant for encapsulating 

the semiconductor chip, the diepadrthe support-leads._ 
*o the metal fine wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part ol 
the signal lead protrudes downward. Part of the resin 
encapsulant is interposed between the upper surface of 
45 the die pad at the peripheral portion and the backside 
of the semiconductor chip. A groove is provided in the 
upper surface of the die pad at the peripheral portion so 
as to surround the central portion. 
[0032] In the resin-molded semiconductor device ac- 
so cording to any embodiment of the present invention, a 
gap exists between the upper surface of the die pad at 
the peripheral portion surrounding the central portion 
thereof and the backside of the semiconductor chip. By 
filling in the gap with the resin encapsulant. the resin 
55 encapsulant can be in closer contact with the upper sur- 
face of the peripheral portion If the moisture resistance 
of the device deteriorates or if a thermal stress is caused 
in the device, part of the resin encapsulant filling the gap 
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between the peripheral portion of the d.e pad and the 
semiconductor chip might peel oft the d.e pad over a 
M and wider area. In contrast, the third res.n-molded 
^conductor device is provided with a groove in the 
upper suriace ot the peripheral portion, where peeling 
of the resin encapsulant possibly happens Accord.ngly. 
even H the resin is peeling oft the die pad over an in- 
creasingly wide area, that peeled portion can be trapped 
at the groove. Thus, the reliability ol the resin-molded 
semiconductor device can be maintained by preventing 
that peeling ol the resin ofl the die pad trom expanding 
r0O33] m one embodiment ot the present invention, 
the central portion is prelerably elevated by presswork- 
ing and hall-Wanking the die pad. and prelerably has a 
substantially circular planar shape. 
[0034] In another embodiment ot the present inven- 
tion a plurality ol the grooves are prelerably provided. 
[0035] In still another embodiment, each said support 
lead prelerably extends from the die pad to reach an 
associated side lace ol the resin encapsulant and is 
preferably provided with a raised intermediate portion 
higher in level than the other portion ol the support lead 
[0036] A first exemplary method lor manufacturing a 
resin-molded semiconductor device according to the 
present invention includes the steps ol a) preparing a 
semiconductor chip and b) preparing a leadlrame. The 
leadframe includes: an outer rail surrounding an open- 
ing in which the semiconductor chip will be mounted; a 
die'pad provided inside the opening, a central portion of 
the die pad being elevated above a peripheral portion 
thereof surrounding the central portion; a pluralrty ol 
support leads for connecting the d.e pad to the outer rail, 
each said support lead including a raised intermediate 
portion higher in level than the other portion thereof; and 
a pluralrty ol signal leads, which are connected to the 
_ outeuail around the periphery ol the opening and ex- 
tend toward the die padrTh«-method-1urther_indudes 



the steps of: c) bonding the semiconductor chip on the 
central portion of the die pad in the leadlrame; d) elec- 
trically connecting the semiconductor chip to the signal 
leads via connection members; and e) molding the sem- 
{conductor chip, the die pad. the connection members, 
the support leads and the signal leads with a resin en- 
capsulant with a seal tape interposed between the back- 
side of the leadframe and a die assembly and with 
clamping lorce applied to the leadlrame and the seal 
tape. 

[0037] According to the first method, the size restric- 
tions of semiconductor chips can be eased, the defor- 
mation or displacement ot the die pad during resin mold- 
ing can be suppressed and the lower pan ot each signal 
lead can be protruded out of the resin encapsulant 
[0038] In one embodiment ot the present invention, 
the clamping force is prelerably applied to the outer rail 
ot the leadframe and to the seal tape in the step e) In 
such an embodiment, the lower part ot each s-gna! lead 
adjacent to the outer rail can have its protrusion height 
increased. 



(0039) In another embodiment ot the present inven- 
uon. a closed-loop groove is prelerably formed in the 
lower suriace ol the die pad at the peripheral portion in 
the step b) In such an embodiment, it is possible to pre- 

5 vent the resin encapsulant from overflowing so far as to 
reach the lower suriace ol the d.e pad at the peripheral 
portion. 

(0040) In still another embodiment, the die pad is prel- 
erably partially punched between the central and periph- 

io era! portions thereol in the step b). In such an embodi- 
ment, the resin encapsulant can be poured down 
through the punched portions around the central portion 
ol the die pad during the resin molding step e) 

(0041) A second exemplary method lor manulactui- 
15 ing a resin-molded semiconductor device according to 

the present invention includes the steps ol a) preparing 
a semiconductor chip with electrodes and b) preparing 
a leadlrame. The leadlrame includes: an outer rail sur- 
rounding an opening, in which the semiconductor chip 
20 will be mounted; a die pad provided inside the opening, 
a central portion ol the die pad being elevated above a 
peripheral portion thereol surrounding the central por- 
tion a groove being provided in the upper suriace ot the 
die pad at the peripheral portion; a plurality ot support 
2S leads for supporting the die pad. and a plurality ol signal 
leads, one end ol each said signal lead being connected 
to the outer rail, while the other end thereol extending 
toward the die pad. The method further includes the 
steps of: c) securing the semiconductor chip onto the 
30 die pad by bonding the upper suriace of the die pad at 
the central portion to the backside ol the semiconductor 
chip via an adhesive; d) electrically connecting the elec- 
trodes of the semiconductor chip mounted on the die 
pad to the signal leads of the leadlrame with metal fine 
35 wires' e) molding the semiconductor chip, the die pad. 
the support leads, the metal fine wires and the signal 
leads with a resin encapsulant such that the lower and 
-^utersidelaces-ol-eacn>a^ exposed 

as an external terminal and that a lower part of the signal - 
40 lead protrudes downward, and f) partially cutting the sig- 
nal leads oft such that an end face ol each sa.d signal 
lead is substantially flush with an associated side lace 
ol the resin encapsulant. and cutting the support leads 
off to remove the resin-molded semiconductor device 
4$ from the outer rail of the leadframe. 

[0042] According to the second method, a highly reli- 
able resin-molded semiconductor device can be ob- 
tained by stopping the progress ot peeling ot the res.n 
otfthediepad 

so T0043] In one embodiment ol the present invention, 
the central portion ol the die pad is preferably elevated 
above the peripheral portion by pressworkmg and hall- 
blanking the die pad in the step b). In such an embodi- 
ment strain, which might be caused in the die pad when 
55 the central portion thereof is elevated above the periph- 
eral portion, can be minimized 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0044] 

Figure 1(a) .s a cross-sectional v.ew ot a power 
OFN package according to a first embod.ment ot 
lhe present invention taken along the line Ma; and 
Figure 1(b) is a plan view ot the power OFN pack- 

Figure 2 is a bottom viewot the power OFN package 
according to the tirst embodiment. 
Figures 3(a) and 3(b) are plan views illustrating the 
step ot preparing a leadframe during a manulactur- 
ino process according to the l.rst embodiment 
Figure 3(a) illustrates the icadtrame tormcd by pat- 
terning a copper alloy plate; and 
Figure 3(b) illustrates the leadlrame wrought by 
pressworking. . 
Figures 4(a) and 4(b) are cross-secnonai v,ews il- 
lustrating how the cross section ot a leadlrame 
workpiece changes belore and atter a die pad is 
halt-blanked during the manulactur.ng process ac- 
cording to the first embodiment. 
Figure 5 is a cross-sectional view illustrating the 
step of bonding a semiconductor chip onto the die 
pad during the manufacturing process according to 
the first embodiment. 

Figure 6 is a cross-sectional view illustrating the 
step of forming metal fine wires during the manu- 
facturing process according to the first embod- 

Figure 7 is a cross-sectional view illustrating the 
step of interposing a seal tape between the lead- 
frame and a molding die assembly during the man- 
ufacturing process according to the first embodi- 
ment .„ 
Figure 8 is a cross-sectional view illustrating a res.n 

moUingste^unng^ 
cording to the first embodiment. 
Figure 9(a) is a plan view of a lower die used ac- 
cording to the first embodiment, and 
Figure 9(b) is a cross-sectional view illustrating how 
resin molding is carried out. 
Figures 10(e). 10(b) and 10(c) are P^pect^e 
views illustrating a resin molding assembly with a 
seal tape feeder and how to carry out resin mold.ng 
according to the first embodiment. 
Figure 11 is a cross-sectional view illustrating a 
state ot the die assembly during resin molding in the 
manufacturing process according to the first em- 
bodiment. 

Figure 1 2(a) is a plan view of a leadlrame tor a pow- 
er QFN package according to a second embodi- 
ment of the present invention; and 
Figure 12(b) is a bottom view ot the power OFN 
package molded with a resin. 
Figure 1 3(a) is a plan view ot a leadUame tor a pow- 
er OFN package according to a third embodiment 
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ot the present invention, and 
Figures 13(b) and 13(c) are cross-sectional views 
ot the leadframe taken along the lines Xlllb-Xlllb 
and Xlllc-Xlllc, respectively 
Figure 14 is a perspective viewot the leadtrame ac- 
cording to the third embodiment. 
Figure 1 5 is a bottom view ot a power OFN package 
formed by using the leadlrame according to the third 
embodiment. 

Figure 16 is a cross-sectiona: view ot a power QFN 
package according to a tounh embodiment ot the 
present invention 

Figure 17(a) is a cross-sectional view ot a power 
OFN package according to a tilth embodiment ol 
ihe present invention taken along the line XVIIo- 
XVIIa; and 

Figure 17(b) is a plan view ot the power OFN pack- 
age. 

Figure 18(a) is a perspective view of a conventional 
power OFN package; 

Figure 18(b) is a cross-sectional view ot the power 
QFN package taken along the line XVIIIb-XVUIb; 

and . 
Figure 18(c) is a bottom view ot the power QFN 

package. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[00451 In the following illustrative embodiments, the 
present invention will be described as being applied to 
a power QFN package with a built-in power electronic 
device as an exemplary resin-motded semiconductor 
device. 



EMBODIMENT 1 

•Structure ot power QFN package- 

[0046] Figu^~1(a7is~a cross- se^al-view taken- 
along the line la-la in Figure 1(b), illustrating a power 
OFN package according to a first embodiment of the 
present invention on a larger scale. Figure 1WI»(JJ 
view of the power QFN package according lo the Hrst 
embodiment. It should be noted that the cross section 
iHustrated in Figure 1(a) is magnified to a larger sea e 
vertically than horizontally to make the structure , eatrty 
understandable. Also, in Figure 1(b), the resin encap- 
sulanl 6 is illustrated as being transparent 
0047] Figure 2 is a bottom view of the power QFK 
package according to the tirst embodiment, in which me 
resin encapsutant 6 is illustrated as being non-transpar- 

m048] As shown in Figures 1(a), 1(b) and 2, the pow- 
er QFN package according to the first ^bodimenun- 
eludes the following members separated from the lead- 
frame signal leads 1 for transmitting eleclnca s.gnals 
as well as power supply and ground potentials, a d.e 
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pad 2 lor mounting a semiconductor chip 4 thereon, and 
cuoDOrt leads 3 tor supporting the d.e pad 2 
f0049l According to the first embodiment, a central 
nortion 2a ol the die pad 2 is elevated above a peripheral 
oortioo 2b thereof via a circular halt-blanked portion 1 1 
Sso each of the support leads 3 is bent at two portions 
1 3 and 1 4 to cushion the force causing deformat ion Th e 
semiconductor chip 4 is bonded onto the central port.on 
2a of the die pad 2 via die bonding (DB) paste 7. And 
electrode pads (not shown) of the semiconductor chip 
4 are electrically connected to the signal leads 1 with 
metal fine wires 5. 

[00501 The circular hall-blanked port.on 11 .s lormed 
by half-blanking a metal plate tor the d.e pad 2 to a hall- 
way point and is stilt connected to the metal plate, not 
completely blanked oft the plate. Accordingly, it the c.r- 
cular half-blanked portion 11 is pressed in the direction 
in which the portion 11 protrudes, then the port.on 11 is 
easily fracturable. 

[0051] The central portion 2a of the die pad 2 may be 
elevated above the peripheral portion 2b by halt-etching 
the plate, instead of forming the halt-blanked portion 11 
out of the plate. 

[0052] And the signal leads 1 , die pad 2, support leads 
3, semiconductor chip 4 and metal fine wires 5 are en- 
capsulated within the resin encapsulant 6. However, the 
respective lower parts of the signal leads 1 and support 
leads 3 around the outer periphery of the package pro- 
trude downward out of the lower surlace ot the resin en- 
capsulant 6. These lower parts of the signal leads 1 
function as external electrodes (or external terminals) 9 
to be electrically connected to a motherboard In addi- 
tion, virtually no resin burr, which ordinarily sticks out 
during a resin molding step, exists on the lower surlace 
of each external electrode 9. The external electrodes 9 
can be eas ily formed in such a shape by the manufac- 
turing process d"¥sTribedlaterso-as t o-p rot rude .dowrv 
ward with no resin burr thereon 



leads 1 functions as the external electrode 9 Accord- 
ingly such a structure contributes to downswing of a 
power OFN package without limiting the size of e sem- 
iconductor chip mounted Moreover, since no resin burr 
5 exists on the respective lower surfaces pi the external 
electrodes 9, the electrodes ol the motherboard can be 
bonded to these external electrodes 9 with more relia- 
bility. Furthermore, the external electrodes 9 are formed 
to protrude out of the lower surface of the resin encap- 
io sulant 6. Thus, a standoff height, which should be en- 
sured in bonding the external electrodes to the counter- 
parts of the motherboard during mounting o! the resm- 
molded semiconductor device onto the motherboard 
has already been obtained for the external electrodes 
is 9. Accordingly, the external electrodes 9 may be used 
as external terminals as they are. In addition, unlike the 
conventional process, there is no need to attach any sol- 
der balls to the external electrodes 9 in mounting the 
device onto the motherboard Therefore, this method is 
20 advantageous in the number and cost ot manulactunng 
process steps. Moreover, since the narrow groove 12 is 
provided, the formation ot resin burr can be prevented 
with much more certainly as will be described later. 
[0056] Furthermore, since the intermediate portion of 
2S each ot the support leads 3 has such a cross-sectional 
shape as being raised by the two bent portions 13 and 
14, the support lead 3 can cushion the deforming force. 
Thus, when resin molding is pe rformed using a seal tape 
such that the lower part of each signal lead 1, i.e.. the 
30 external electrode 9, protrudes from the resin encapsu- 
lant 6, the support leads 3 are not deformed even with 
clamping force applied to the outer rail of the leadframe 
Accordingly, it is possible to prevent the d.e pad 2 from 
being deformed or displaced because ot the clamping 
35 torce. 

[0057] Furthermore, the central portion 2e of the aie 
pad 2 is elevated upward by the half-blanked port.on 1 1 
ThiTevTn-it-the-sem 



[0053] On the other hand, the lower surlace of the die 
pad 2 at the peripheral portion 2b is located within sub- 
stantiatly the same plane as the lower surlace ot the res- 
in encapsulant 6, and exposed without being covered 
with the resin encapsulant 6. That is to say. the lower 
surlace ot the die pad 2 at the peripheral portion 2b is 
located above the lower surfaces of the signal leads 1 
and support leads 3 around the outer periphery ot the 
package. Also, each of the support leads 3 is sloped in 
such a manner as to reduce its height outward. Further- 
more, a narrow groove 12 with an approximately square 
planar shape is formed in the lower surlace of the die 
pad 2 at the peripheral portion 2. Only one corner ot the 
quasi-square groove is chamfered to indicate a No. i 
pin. 

[0054] Hereinafter, the effects attainable by the func- 
tions of the power QFN package according to the first 
embodiment will be described 

[0055] Firstly, no outer leads exist beside the signal 
leads 1. Instead, the lower part o'- each ol those signal 



hang over the bent portions 13 of the support leads 3, 
40 the lower surlace ot the semiconductor chip 4 mounted 
on the central portion 2a can be located above the re- 
spective uppermost surfaces of the support leads 3 Ac- 
cordingly, the semiconductor chip 4 is not hampered by 
the raised portions of the support leads 3 In other 
45 words by providing the raised portions lor the support 
leads 3, the deforming force can be cushioned and the 
size of the semiconductor chip 4 can be selected from 
a broader range. 

[0058] Moreover, the lower surface ot the sem.con- 
so ductor chip 4 is not in contact with the entire d.e pad 2, 
but with only the central portion 2a thereof, thus increas- 
ing the humidity resistance ot the package. The reason 
is as follows. In the conventional structure shown .n Fig- 
ures 18(a) through 18(c), if a semiconductor chip 104 
55 of a small size is mounted on the die pad 102, then the 
semiconductor chip 104 is in contact with the d.e pad 
104 substantially entirely in such a case, if hum.d.ty or 
water penetrates into the package through a gap be- 
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»n the d.e pad 102 and the res.n encapsulanl 106, 
I! h se^onduc l o,chip104canno,adho l esuona l y 

T,n"e die pad 102 anymore. Or the humidity .es.s.ance 
2 fne package de.erora.es (.or example, a crack might 
t aeaU ■« eonwa.l. » lhe "nniconduc.or chip 4 .s 
c ^tacl with .he die pad 2 only a. .he cen.ral portion 
2. aT^this embodiment .he resin encapsulanl 6 exists 
Ktween .he peripheral portion 2b o. the die pad 2 and 
213* 4 even ii .he chip 4 is as small as .he d.e pad 
, Accordingly, even a small-sized chip 4 can be strongly 
heS he resin encapsulanl 6 and i. is possible » prj- 
IS humidity or water .-cm entering the package 
Tough the backside Thus, noc-acks are caused « the 

riSsT'm the example illustrated in F.gure 1(a). the 
Sonduc or chip 4 is in contact with pari ol the sup- 
However, the semiconductor chip 4 and the 
3 may or may no. be 
other Also, when pari ol the die pad 2 .s elevated, he 
"upper turlace o. the centra, portion 2. may be located 
above the uppermost surlace o. the support lead 3 Fur- 
fhermore. when the die pad 2 is partially elevated, the 
uppTsurface o. the centra, portion 2a thereo. w.,h no 
DBpas.e thereon may be located below the uppermost 
surface ol the support lead 3. In such a case, however 
SS^JSi^ff- semconductor chip 4 mounted 
on the cehtra. portion 2e with the OB paste 7 interposed 
therebetween shouW be located above the uppermost 
surface ot the support lead 3. In the embod.ment where 
h sem^duc.oU 4 is penally in contac. w«h the 
support leads 3. the semiconductor chip 4 can be sup- 
ported more siably. 

P060] Also, as shown in Figure 1 (a), even . the sem- 
conductor chip 4 hangs out over the signal leads 1 , he 
semfconductor chip 4 is no, hampered by the signal 
leads 1 in the power QFN package according to th.s em- 
~ -S^nrThusrthe-adhesiono.Jhe^es.n encapsu^n. 
?S me signal leads 1 may be .ncreased W^^~ 
inwardly extending portion o. each signal lead 1 sufl- 
ciently long. 

-Method tor manulacturing power QFN package- 

[00611 Hereinalter. a method tor manulacturing lhe 
power QFN package according to the first embod.ment 
will be described with reterence to the accompany.ng 
drawings. Figures 3(a) and 3(b), Figures 4(e) and 4(b) 
and Figures 6 through 6 illustrate respective process 
steps lor manulacturing the power OFN package ac- 
cording to the tirst embodiment. 
[0062] "First, in the process step shown in Figure 3(e), 
a copper alloy plate is etched and patterned, thereby 
forming a leadlrame 20 with a plurality ot openings 22 
lor mounting semiconductor chips therein. In Figure 3 
(a), only one opening 22 is illustrated lor the sake ol sim- 
plicity. The leadlrame 20 includes the signal leads 1 ex- 
tending inward Irom the outer rail 21; the d.e pad 2 lor 
supporting a semiconductor chip thereon, and the sup- 



port leads 3 lor connecimg me d.e pad 2 .o the oute. ra.l 
21 and thereby supporting .he d.e pad 2 Th.s leadlrame 
20 is not provided wi.h any lie ba<s lor slopping lhe over- 
flow ol the resin encapsulanl during resin moid-ng 
s [0063] The leadlrame 20 may be plated with metal 
layers ol nickel (Ni). palladium (Pd) and gold (Au) either 
at this point in time or alter lhe process step shown in 
Figure 3(b) has been performed 
[0064] Next, in the process step shown in F igure 3(b), 
ro the die pad 2 ol the leadlrame 20 is wrcugh! by press- 
working to lorm the hall-blanked portion 11 that divides 
me die pad 2 in.o .he central portion 2a and the periph- 
eral portion 2b Figures 4(a) and 4(b) are cross-section- 
al views illustrating how the pressworkng «s performed 
,s First, a blanking press mold, including a die 31 with a 
circular opening; and a punch 32 w.lh subs.ani.ally the 
same transverse cross section as lha. ol .he open.ng^ 
is prepared. Next, as shown in Figure 4(a). lhe d.e pad 
2 ol the leadlrame 20 is placed on the punch 32 and the 
20 die 31 is attached to the upper surface ol lhe d.e pad 2 
Then, as shown in Figure 4(b). the die 31 is lowered In 
this case, the die 31 and the punch 32 are both forced 
into me die pad 2 (rom the upper and lower surfaces 
thereo!. The lowest possible level that the die 31 can 
is reach is defined at subsiantially the same level as .he 
midway point ol the die pad 2. where the thickness a ol 
lhe sheared portion is approxima.ely equal to the thick- 
ness b ol the non-sheared portion. That is to say ^ al- 
though the blanking press mold is herein used Jlhe xen- 
3 o tra. portion 2e ol the die pad 2 is no. blanked completely 
but St hall-blanked. In this manner, the cen.ral portion 
2a is elevated above the peripheral portion 2b^ 
[0065] Also, by performing such "all-banking, the 
centra, portion 2a o. the die pad 2 can be elevated over 
35 a wider area than that a.iained by common bend ng 
JSZ fusing any strain in respect persons o. .he 

mS ^ext. the ben, portions 13 and 14 are formed 



Srtton 2b by pressworking either sequentially or simu. 

S£? Sly Fioures 5 through 8 illustrate how the cross 
SS. of£ structure taken along the line MHe shown 
.5 nl^re 1(b) changes Also, these .J-*^ 
spective structures are magnified to a larger scale 
tically than horizontally 

So68] >ntheprocesss.epshowninF,gure5.thescm 
Conductor chip 4 is moun.ed on .he centra, portion 2a 
so Se die pad 2 in .he leadlrame 20 prepared and bond 
ed me^wLh DB pas.e 7 such as si.ver paste |eon n- 
ing an epoxy resin as a binder. This process step .s so 

tSFiSZ t «he process s.ep shown in Figure 6, 
ss Rc JcTpads (no, shown) o. the semiconduc.or 
" ^Ta- etec,rica.!y connec.ed ,o .he signal leads 1 
Sthe metal fine wi.es 5 This p-ocesss,ep is ^a ed 
•w..e bonding". The meta. line wires 5 may be made 
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an appropriately selected material such as aluminum 
IAS) or gold (Au). Optionally, the semiconductor chip 4 
Jnav be electrically connected to ihe signal leads 1 via 
bumps or the like, not the metal line wires 5 
r 0 070] Subsequently, in the process step shown m 
Figure 7, a seal tape 1 5 is interposed between the lead- 
frame 20 and the backside of the signal leads 1 by plac- 
ing the leadframe 20, to which the semiconductor ch.p 
4 has been bonded and the seal tape 15 has been at- 
tached. into a molding die assembly. In this process 
step, the seal tape 15 is ted from a roll as will be de- 
scribed later. In the illustrated embodiment, the lead- 
frame in the state shown in Figure 7 is placed ups.de 
down into the molding die assembly Alternatively, the 
leadframe may be inserted as it is in the slate shown in 
Figure 7, where no clamping lorce has been applied 

[0071] Y The seal tape 1 S is used as a sort of mask tor 
preventing the resin encapsulant from overflowing and 
Teaching the backside ot the signal leads 1 during the 
resin molding process step. The existence of the seal 
tape 15 can prevent resin burr from being formed on the 
backside of the signal leads 1 . The seal tape 1 5 may be 
any resin-based tape, which is mainly composed ot pol- 
yethylene terephlhalate. polyimide. polycarbonate or 
the like, can be easily peeled off after resin molding and 
has some resistance to an elevated-temperature envi- 
ronment during the resin molding. In this embodiment, 
a tape mainly composed of polyethylene terephlhalate 
is used and the thickness thereof is 50u.m 
[0072] In this embodiment, the seat tape 15 is ad- 
hered to the respective lower surfaces of the outer rail 
21 , signal leads 1 , support leads 3 (except for the raised 
portions thereof) and peripheral portion 2b of the die pad 
2 in the leadframe 20. 

[0073] Then, in the process step shown in Figure 8, 
the resin encapsulant 6 like an epoxy resin is poured 
""intelhTmoiaing-die-as 

and so on with the encapsulant 6. In this case, resin 
molding is performed with the clamping force ot the die 
assembly applied to the outer rail ot the leadlrame 20 
and to the seal tape 15 such that the resin encapsulant 
6 does not reach the backside of the signal leads 1 The 
resin molding is also performed with the seal tape 1 5 on 
the backside ot the signal leads 1, which are adjacent 
to the outer rail, pressed against the face of the die. Ac- 
cordingly, since no clamping force is directly applied to 
the die pad 2, the die pad 2 is elevated upward and the 
support leads 3 are sloped to gradually decrease their 
height outward. 

[0074] When the seal tape 15, which has been at- 
tached to the backside of the signal leads 1, is peeled 
off and removed, external electrodes 9 have been 
formed to protrude out ot the backside of the resin en- 
capsulant 6. Finally, the ends of the signal leads 1 are 
cut o« to be substantially flush with the side faces ot the 
resin encapsulant 6, thereby completing a power OFN 
package such as thai shown in Figure 1(e) 



[0075] According to the manufacturing method ol this 
embodiment, the seal tape 15 is interposed in advance 
between the backside ol the signal leads 1 and the mold- 
ing die assembly before the resin molding process step 
s is performed Thus, me resin encapsulanl 6 cannot 
reach, and no resin burr is formed on. the backside of 
the signal leads 1 functioning as external electrodes. Ac- 
cordingly, resin burr formed on the signal leads need not 
be removed therefrom using water jet or the like unlike 
io a conventional method for manufacturing a resin-mold- 
ed semiconductor device with the backside ot signal 
leads entirely exposed That is to say. since this trouble- 
some deburnng step can be omitted, this process is sim- 
ple enough to mass-produce a great number ol resin- 
is molded semiconductor devices (or power OFN packag- 
es) In addition, peeling of metal plated layers ot nickel 
(Ni). palladium (Pd) or gold ( Au) off the leadlrame. which 
might happen during the conventional deburring proc- 
ess step using water jet. for example, can be eliminated. 
20 For that reason, the leadframe can be plated in advance 
with these metal layers before the resin molding process 
step. 

[0076] In addition, since the external electrodes 9 
formed by the manufacturing process ot this embodi- 
es ment protrude out of the lower surface of the resin en- 
capsulanl 6, the external electrodes 9 can be used as 
external terminals as they are, without providing any sol- 
der balls as in a conventional process 
[0077] H should be noted that a level difference is 
30 lormed between the backside of the signal leads 1 and 
that of the resin encapsulanl 6 as shown in Figure 8 
This is because the seal tape 15 softens and thermally 
shrinks owing to the heat applied by the molten resin 
encapsulant 6 during the resin molding step, and the s.g* 
3S nal leads 1 are sirongly forced into the seal tape 1 5. Ac- 
cordingly, in this structure, the backside of the signal 
leads 1 protrudes out of ihe backside ot the resin en- 
capsutant 6 As a result, a standoff height can be en- 

sured-for-the-extemal electrodes 9^or the respective 

40 lower pans ot the signal leads 1 . Thereforerthese-pfo— 
truding external electrodes 9 can be used as external 
terminals as they are. 

[0078] The height of the level difference between the 
backside ot ihe signal leads 1 and that of the resin en- 
45 capsulant 6 can be controlled based on ihe thickness ot 
ihe seal tape 15 attached before the step of molding. 
For example, in this embodiment, since the thickness ot 
Ihe seal lape 15 is 50um. the height of the level differ- 
ence i e the protrusion height of the external elec- 
so trodes 9, is usually about one-halt ol the thickness and 
50um al its maximum. That is to say. the height of the 
upwardly forced portion ot the seal tape 1 5 as measured 
trom the backside of the signal leads 1 is determined 
depending on the thickness of ihe seal tape 15 itself. In 
55 other words, the protrusion height of the external elec- 
trodes 9 can be self-controlled by the ihickness oi the 
seal tape 15, thus facilitating the manufacturing proc- 
ess The protrusion height ol the external electrodes 9 
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ran be controlled only by mon.tOf.ng ihc th.ckncss of the 
Si tape 15 during a mass production process, and 
mere is no need 10 prov.de an add.t.onal process step 
or that purpose. Accordingty. the manufacturing moth- 
2 of this embod.ment is extremely advantageous in 
Sms ol the process control cost It should be noted that 
as Tor the seal tape 15 to be interposed, the hardness 
i a material used, the thickness and the thermal sol- 
lening properties thereol can be determined depend.ng 
on the desired height oi the level difference. 
T00791 Furthermore, since the narrow groove 12 is 
provided in the lower surface of the die pad 2 at the pe- 
ripheral portion 2b, the' peripheral portion 2b of the die 
oad 2 is pressed downward due to the pressure applied 
when the molten resin encapsulant 6 is injected during 
resin molding. And the seal tape 15 is engaged with the 
periphery of the narrow groove 12. As a result, the over- 
flow ol the resin encapsulant 6 can be prevented more 
effectively. 

-Details of resin molding step- 



[0080] Next, the resin mold.ng process step according 
to the first embodiment will be described in further detail. 
[00811 Figure 9(a) is a plan view of an (upper) molding 
die used in this embodiment, while Figure 9(b) is a 
cross-sectional view taken along the line IXb-IXb in Fig- 
ure 9(a) illustrating how resin molding is carried out us- 
ing the molding die assembly Figures 10(a). 10(b) and 
10(c) are perspective views illustrating a resin molding 
assembly with a seal tape feeder and how to carry out . 
resin molding according to the first embodiment Figure 
11 is a cross-sectional view illustrating a state of the 
molding die assembly during resin molding. 
[0082] As shown in Figures 9(a) and 9(b), the mold.ng 
die assembly 51 used in this embodiment consists of 
_ upper andJower_dies51e and 51b. The upper die 51a 
is provided with tour vacuum suction holes S3 and a vac- 
uum suction groove 52 linking these holes 53 together. 
As shown in Figure 10(a), the lower die 51b of the mold- 
ing die assembly 51 is provided with a pair of semicon- 
ductor component molding sections 60. Each of these 
sections 60 includes the same number of die cavit.es as 
that of the semiconductor chips 4 mounted on the lead- 
frame 20. The tower die 51 b is further provided with res- 
in encapsulant flow paths 61 for supping the res.n en- 
capsulant to these semiconductor component mold.ng 
sections 60. 

[0083] Figures 9(a) and 9(b) illustrate structure and 
setting corresponding to just one die cavity for the illus- 
trative purposes. It should be noted that the same struc- 
ture and setting are applicable to the other die cavit.es 
First, it will be described with reference to Figure 9(b) 
how resin molding is carried out within a single die cav- 
ity. 

[0084] First, the leadframe 20 is placed on the lower 
die 51b in such a manner as to put the respective sem- 
iconductor chips 4 within the associated die cavities ol 



the lower die 51b In th.s case, the lower surtace o: the 
upper d.e 51 e comes .mo contact with the upper surtace 
of the seal tape 15 The seal tape 15 and leadlrame 20 
arc pressed agamst r-e lower die 51 b by the upper d>c 
5 51a The seal tape 15 gets closely stuck to the upper 
die 51a at four positions and is kept uniformly stretched 
by a vacuum pump (not shown) through the four vacuum 
suction holes 53 formed in the upper die 51a If the resin 
molding process step is performed in such a state, then 
w no wrinkles are formed on the sea! tape 1 5 due to ther- 
mal shrinkage during resin molding As a result, m the 
resin-molded semiconductor device, the backside of the 
resin encapsulant can be flattened 
[0085) Specifically, wrinkles can be eliminated irom 
is the seal tape by the following mechanism During rcsm 
mold.ng the seal tape 15 is going to thermally shrink 
because of the heat applied. If the seal tape 15 is vac- 
uum-sucked through the vacuum suction holes 53, how- 
ever, the seal tape 1 5 is stretched toward the respective 
20 vacuum suction holes 53 against this shrinkage action 
As can be seen, by keeping the seal tape 15 tense m 
this manner, the shrinkage of the seal tape 15 can be 
suppressed and no wrinkles are formed thereon. As a 
result, it is possible to flatten the surface of the resin 
25 encapsulant 6 in contact with the seal tape 15 on the 
backside of the resin-molded semiconductor dev.ee 
formed in this way. 

[0086] The depth and width of the vacuum suction 
groove 52 linking the vacuum suction holes 53 of the 
30 upper die 51a together should preferably be defined m 
view of the thermal expansion coefficient of the seal tape 

[0087] It is noted, however, that wrinkles can still be 
eliminated trom the seal tape even if the seal tape is 
35 stretched independently through the vacuum suction 
holes without providing the vacuum suction groove. 
[0088] Also, the number and shape of the vacuum 
suction groove 52 are not limited to those illustrated m 
" -Figure 9(e)rFor- example, a plurality qt^uch vacuum 
40 suction grooves may be provided. 

[00891 Moreover, in the structure shown in Figure 9 
b), engraved portions may also be provided within the 
upper surface of the upper die 51a at respective regions 
over the signal leads 1 such that parts of the seal tape 
4$ 15 can be forced into those engraved portions during 
resin molding. In general, deep grooves are likely to be 
tormed in respective regions ol the resin encapsulant 
between the signal leads 1. It these engraved pon.ons 
are tormed. however, the depth of such grooves can be 

$ ° I0090] d Furthermore, the wrinkles can be eliminated 
from the seal tape 1 5 not only by using the vacuum sue- 
lion groove but also by providing mutually engaging con- 
cave and convex portions tor the upper and lower dies, 
55 respectively. In the latter embodiment, when clamping 
lorce is applied to the upper and lower d.es. the concave 
and convex portions engage each other to tense the 
seal tape Moreover, a clamper may also be provided 
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, of , he mold.ng d.e assembly lo apply tension to me sea. 

SS'll Next, it will be described with .ete-ence lo F.g- 
Sres 10(e). 10(b) and 11 how to leed .he seal .ape 15 
and the .oial resin molding procedure. 
?00921 As shown in Figure 10(e), the res.n mold.ng as- 
UmbV according to this embodiment includes a sea 
fane feeder, which can continuous.y unwinds and w.nds 
S seal tape 1 5 with constant tension applied to the tape 
15 between an unwind roll 56a and a wind roll 56b 
00931 And as shown in Figure 1 0(b), when the lead- 
Same 20 mounting a large number o. sem.conduc.o. 
chi ps thereon is placed on the tower d.e 51 b res,n tab- 
MS 62 are produced into res.n supply sect.ons ol the 

S)' e N^ as shown in F.gure 11. the upper and 
tower dies 51a and Sib ot the molding die assembly 51 
are fastened tight together and a molten resin encapsu- 
fan, is lorced upwardly pistons 58 and supplied into the 
espe S semiconductor component motding sect.ons 
60 As a result, resin-molded semiconductor dev. es 
roower QFN packages) 5S are injection-molded ,n the 
respective die cavities. When the injection mold.ng proc- 
ess is over, the lower die 51b is opened. 

Inthisc^se.v^enthe.owerd.eSlb.sopened 

hTseal tape 16 is removed Irom res.n culls 63 and the 
resin^olded semiconductor devices 55 shown .n F.g- 
ure 1^c) Pari o. the sea. .ape 15 ma, has been used 
during^ last resin molding process step .s wound 
ZZ me wind roll S6b and another par. o« the . tape IS 
that will be used during the next res.n mold.ng step^ « 
unwound Irom the unwind roll S6a. In the meant.me. the 
JesTn culls 63 and resin-molded semiconductor devces 
55 are taken out of the lower d.e 51b. 
r0096] According to this embodiment, s.nce the seal 
tape 15 can be continuously led between the unw.nd 
"-and wind rolls-56a-and S6b,Jhe_resinmoldins , process 
step using the sea. tape 15 can be performed-qu^-- 
thus increasing the productivity Also, since approp .ate 
tension may also be applied to the sea. tape 15 rot* 
tional force is applied to the unwmd and w.nd rolls S6e 
an?66b, wrinkScan be e.iminated Irom the sea. tape 
16 even more effectively during the resin mold.ng proc- 

[owT'ln the loregoing embod.ment. the seal tape 15 
sTedinto the mo.ding die assembly and adhered to the 
lead.rame 20al.er the lead.rame 20 has beer .placed ,n 
the die assembry Al,erna,ively. the sea. tape 1 5 may be 
attached to the respective lower surfaces ot the s.gnai 
leads 1 of the leadtrame in advance before the res.n 
molding process step, instead of such a roll teed.ng 
technique. 

EMBODIMENT 2 

[0098) Hereinalter. a second exemplary embodiment 
ol the present invention will be described In the struc- 
ture according to the first embodiment in wh.ch the cen- 



tral pon.on (chip supporting porton) ol mc d.e pad 2 .s 
elevated, no resin encapsulant 6 ex.sts under ihc ccmral 
portion 2a, which is just a concave portion as shown .n 
F.gure 2 In contrast, acco-d.r.g ;o the scco-.c cmooo.- 
s ment the region under the cenlra! port.on (chip support- 
ing portion) ol the d.e pad is also f.lled in with ihe res.n 
encapsulant. 

(00991 Figures 12(e) and 1 2(b) are a plan v.ew of a 
leadframe lor a power OFN package accord.ng to a sec- 
,o 0 nd embodiment and a bottom view ol ihe power OFN 
package molded with a resin, respectively. 
(01 00] As shown in Figure 1 2(e), the d.e pad 2 excepi 
lor the peripheral portion 2b is divided into an elcva:c-d 
square central pon.on 2a; lour l.nkage port.ons 2c link- 
>5 ,nq the central portion 2e and the per.pheral port.on 2b 
together; and punched port.ons 2d Each ol the hnkage 
portions 2c is provided with two bent port.ons 35 and 
36, thereby elevating the central portion 2a above the 
peripheral portion 2b. 
20 101011 Alternatively, the central port.on 2a may be el- 
evated by hall-blanking the linkage portions 2c around 
a particular circle as in the first embodiment. 
[0102] in the lirst embodiment, only one narrow 
Groove 12 is formed in the lower surface ol the die pad 
« 2 at the peripheral portion 2b. In contrast, accord.ng to 
,he second embodiment, closed-loop narrow grooves 
12a and 12b are formed in the lower surface ol the d.e 
pad 2 at the peripheral portion 2b. These grooves are 
provided because the resin encapsulant might overflow 
30 irom the inner periphery o. the peripheral port.on 2b o 
the die pad 2 as well as Irom the outer penphery thereol. 
101031 The description of the manulactur.ng process 
accord.ng to the second embod-ment will be om.tted 
herein. This is because the manulacturing process o. 
3S the first embodiment is applicable almos, as n .s on he 
whole. That is to say. no, only die bonding lor mount.ng 
the semiconductor chip on the die pad and w.re bonding 
_,pr connecting the metal fine wires, bu, 
jng^rTp^rfo^rd in similar-manner 

.o sea. tape is in,erposed be.ween the leadframe and the 
n^.dln9dieassembryand.edusing,herol.s«oel,m.na,e 

wrinkles Irom the tape in the same way 
r 0 i04] As shown in Figure 12(b). on the backs.* ol 
a power OFN package termed by perform.ng res.n mold- 
*L ...I tone interposed between the lower sur- 



.5 fng with the sea. tape interposed between 
,ace o. the peripheral portion 2b and the 
assembly using the leadframe ot the second embod. 
men, J resin "encapsulant 6 reaches the region undo, 
the ceniral portion 2a ol the d.e pad 2. ,oo 
so 0105] ThVpowe.OFNpackageaccord.ng,o,hesec- 

Lnd embodiment is provided with such P^ P£ 
Ls 2d. Thus, during the resin mold.ng process tMrp. 
Z es.n encapsulant 6 .lows from the penphery o. the 
die pad 2 through the punched portions 2d nto the re- 
55 gion under the centra, portion 2a. Tha, is to say. s.nce 
K region under me centra, port.on 2a o, me d.e pad 2 
can also be filled in with the resin encapsulant 6. the 
es in encapsutan, 6 can adhere to the d.e pad 2 more 
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k As a »esuii. me fcimbiWy oi the power OF N 

Cl0S 2L including the hum.d.ty .es-siancc ihcrco! can 
pacKay** 
be improved 

EMBODIMENTS 

, 01 061 Hereinafter, a res.n-moided someondueio. dc- 
powe< OFN package) accord.ng .o a *«d ex- 
Tmirl embodiment ol the p-esent invents willbe de- 
cTbe? £5» 1 3(a) is a plan view o. a 'ead.ame used 
S5T power OFN package acceding to me Ih.rd cm- 

white Figures 13(b) and 13(c) are 
, iona i viewso. (he leadlrame taken along the l.nes Xlllb- 
Xlllb and Xlllc-Xlllc, respectively F.gu.e 14 is a per- 
spective v,ew ot the leadtramc accord-ng to the thud cm- 
bodiment. In Figure 14. the leadlrame .s ..luslrated as 
having substantially no thickness. It is noted that he 
thickness ol the leadlrame may be defined at any value 
those skilled in the art would find appropnate 
101071 As shown in Figures 13(a) through 13(c) and 
14 a die pad 40 according to the third embod.ment .s 
divided into a square central port-on (chip supporting 
portion) 41; circular corner portions 42 provided at lour 
corners tour sides 43 directly linked to the corner por- 
tions 42 four linkage portions 44 linking the central por- 
tion 41 and the respective sides 43 together; and (our 
punched portions 45. The central portion 41, sides 43 
and linkage portions 44 are elevated above the corner 
portions 42. Just the leadtrame structure according to 
the first embodiment, each support lead 3 has such a 
cross section as being raised midway by two bent por- 
tions 13 and 14. 

[01081 The description ol the manulaclurmg process 
according to the third embodiment will be omitted here- 
in This is because the manufacturing process of the first 
embodiment is applicable almost as it is on the whole. 
That is to say. not only die bonding tor mounting the 
_ semiconductor chip on the die pad and wire bonding for 
connecting the^ialTrnVwires.-but-also-res.n.rrioJdjng 

are performed in similar manners Specially, the seal 
tape is interposed between the leadlrame and the mold- 
ing die assembty and led using the rolls to eliminate 
wrinkles from the tape in the same way. 
[01 09] According to the third embodiment, the corner 
portions 42 come into contact with the seal tape m rel- 
atively small areas. Thus, it is possible to prevent the 
resin encapsulanl from reaching the respective lower 
surfaces of the corner portions 42 without providing the 
narrow grooves as is done in the first or second embod- 
iment 

[0110] Figure 15 is a bottom view ol a power qi-n 
package lormed by using the leadlrame according to the 
third embodiment and performing resin molding with the 
seal tape interposed between the lower surfaces ol the 
corner portions 42 and the molding die assembly As 
shown in Figure 1 5, only the external electrodes 9. outer 
peripheral ends ol the support leads 3 and comer pot- 
lions 42 ol the die pac 40 are no; covered with the rcsm 



encapsulanl 6 but exposed Thai is to s«y. ice regio--. 
under the central portion 41 ol the die pad 40 is also 
I, lied in with the res.n encapsulanl 6 Also, in the dc 
bonding process s:c? o! mounting a sc-.eo-.djcio: ch.p 
f on the die pad during the manulaclurmg p'occ-ss ol a 
power OFN package acceding to the third embodiment, 
the semiconductor ch.p is supported only by the central 
portion 41 ol the d.e pad. This is because the expansion 
ol the DB paste can be prevented by providing the 
io punched portions 45. And the sem.conduclo. chip is 
strongly held by the resin encapsulanl existing under the 
punched portions 45 As can be seen, since the die pad 
40 is in contact with the semiconductor chip in a small 
area, it is possible to proven: the humidity resistance ol 
<s the icsm moided semiconductor device horn decorat- 
ing 

[0111] In the power OFN package according to the 
third embodiment, by partially punching the d.e pad 40 
to provide the punched portions 45. the resin encapsu- 
20 lant 6 passes through the punched portions 45 and Hows 
into the region under the central portion 41 (chip sup- 
porting portion) during resin molding Thus, the region 
under the central portion 4 1 can be filled m with the res.n 
encapsulanl As a result, similar eflects to those o! the 
is second embodiment can also be attained 



EMBODIMENT 4 

[0112] Hereinafter, a resin-molded semiconductor de- 
30 vice (or power OFN package) according tc a fourth ex- 
emplary embodiment ol the present invention will be de- 
scribed Figure 16 is a cross-sectional view ol a power 
OFN package according to the lourth embodiment, 
which is also taken along the line la-la shown in Figure 

35 [0113] m a leadlrame used tor the power OFN pack- 
age according to the lourth embod.ment. no hall- 
blanked portion is lormed in the die pad 2 thereof Thus^ 
the entire die pad2 is flattened and includes no elevated 

-.F^rtronrThe-support4ead_3J.s_atso_pfov^ed^.th two 

bent portions 13 and 14 and the intermediate porton o t- 
the support lead 3 .s raised, i.e.. located at a higher level 
than both end portions. The semiconductor chip 4 .s 
supported by the support leads 3 at the raised portions 

45 thereof. The DB paste 7 interposed between the semi- 
conductor chip 4 and the die pad 2 is thickened to bond 
them together In the other respects, the structure ol the 
power OFN package according to the lourth embodi- 
ment is the same as that ol the power OFN package 

so according to the lirst embodiment 

[0114] The description ot the manutaciunng piocess 
according to the lourth embodiment will be om.tled here- 
in This is because the manufacturing process ot the first 
embodiment is applicable almost as it is on the whole. 

is That is to say. not only d.e bond.ng lor mounting the 
semiconductor chip on the die pad and w,re bond.ng lor 
connecting the metal fine wires, but also resin molding 
are performed in s.m.iar manners Spcci.caiiy. the seal 
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nB i5 interposed between tte Icadframc and the mold- 
Tdi assembly and ted us-ng the -oHs to el.nn.nate 
'"Lues from me tape in the same way 
SlST n power OFN package acco:=.ng to the 
J embod.men, me weight of the T*? n ^ 

hie 4 is not applied to the D3 paste.7 dur.ng d,e bond- 
'^Thus the OB paste 7 hard-y expands on me d.e pad 
Si To me surface tension of the DB paste 7 Accord- 
f nQ y the contact area between the semiconductor chip 
?and me d.e pad 2 can be m.nimized with the DB paste 
imposed therebetween As a result, me power OFN 
Lckage can maintain good humid.ty resistance through 
functions described above Also the semiconductor 
chip 4 can be supposed by me support -cads 3 mo : c 
stably. 

EMBODIMENT 5 

f0116l Hereinafter, a resin-molded semiconductor de- 
See (or power OFN package) accord.ng to a 1.1th exem- 
otery embodiment of the present invent.on w.l be de- 
fect Figure 17(e) is a cross-sect.ona. view o< a pow- 
er^FN package accord.ng to the ...th embedment tak- 
en along the line XVI.a-XV.Ia in F.gure 17(b), while F* 
3) is a plan view thereof. Figure 17(a) it.ustra.es 
£ Sin enca'sulan, partially opened to show «h e in- 
ternal structure thereof clearly It should be noted that 
he cross section illustrated in F.gure 17(e) .s magnified 
to a larger scale vertically than horizontally to make he 
structure easily understandable Also, in F.gure 17(b). 
the resin encapsulant 6 is illustrated as be.ng transpar- 
ent to make the structure see-through. 
,0117] A resin-molded semiconductor dev.ee accord- 
no to the filth embodiment is also formed by using a 
leadtrame. The lead.rame includes: an outer r. . sur- 
rounding an opening, in which a sem.conductor ch.p w,. 
be mounted; a die pad 2 provided inside the opening lot 
supportihg-a semiconductor^hip !*?'™*'«Ta 
of support leads 3 tor supporting the d.e pad 2.~and a_ 
pluraKty of signal leads 1 One end of each o< these sig- 
nal .eads 1 is connected to the outer rail, while the other 
end extends toward the d.e pad 2 Each of me support 
leads 3 is provided with raised port.ons 1 3 and 1 4 higher 
in level than the other portion thereof. The central por- 
tion 2a of me die pad 2 is elevated above me peripheral 
portion 2b via a hall-blanked portion 11, and is used as 
a support to be bonded to the backside of the sem.con- 
ductor chip 4 mountedthereon Ac.rcular groove 64 with 
an approximately hall circular cross section, a depth ol 
about 80u.m and a width of about i20wm is provided in 
the peripheral portion 2b ol the d.e pad 2 surround.ng 
the central portion 2a 

[0118] The resin-molded semiconductor device ac- 
cording to the fifth embodiment includes the signal leads 
1, die pad 2, support leads 3. semiconductor chip 4 
mounted on the centra! portion 2e of the d.e pad 2 and 
metal fine wires 5 for electrically connecting electrodes 
(not shown) ol the sem.conductor chip 4 to me signal 



leads 1 Tne semiconductor ch:p 4. e-e pic 2. sjooon 
leads 3. metal line w.res 5 and s.qna. leads 1 a-e molded 
with a resin encapsulam 6 The lower and o-tor pe-.ph- 
crai sides o: each s.gr.ai lead 1 a e exposed as an cx- 
s tcmal terminal and me lower pan ol me lead 1 is pro- 
truded downward in m.s embod.ment. the gap between 
me upper surface ol the die pad 2 at the peripheral por- 
tion 2b and the backside ol me semiconductor chip 4 is 
l.lled m with the res.n encapsulant $ to form a gap-liH.ng 
.o portion 6a Also, the g-oove 64 is formed in me upper 
surface ol me peripheral portion 2b so as tc surround 
the centra, pomon 2a tunc:ioni.nc as a support eieva-.ed 
via the halt -blanked portion 11 

(011 9) AS shown ir, F.gurcs 17(a) and 17(b). the ictin. 
j5 molded semiconductor device according to the t.tm em- 
bodiment has almost me same structure as me eoun- 
terpart shown in F.gure 1 The device according to me 
(Ah embodiment is characterized by p.ov.dmg me 
groove 64 in the upper surface of the d.e pad 2 at the 
20 peripheral portion 2b surrounding the central portion 2e 
[01 20] That is to say. me resin-molded semiconductor 
device according to the fifth embodiment includes all the 
components o! the res.n-molded semiconductor device 
according to the first embodiment shown m Figure 1 
2S Thus, as a matter ol principle, the same eftects as at- 
tained by the first embodiment are also attainable 
10121] In addition, since the groove 64 is formed in 
the upper surface ol the die pad 2 at the peripheral por- 
tion 2b. the resin-molded semiconductor dev.ee accord- 
30 ing to the fifth embodiment can also attain the lollowmg 
remarkable effects with respect to reliability 
10122] Specifically, me gap-liHmg portion 6a of the 
iesin encapsulant 6 exists between the upper surface 
ol the die pad 2 at the peripheral portion 2b twwnOng 
3 s me central portion 2e thereof and me backside of the 
semiconductor chip 4. The gap-till.ng portion 6e . ck>sely 
adheres to the peripheral portion 2b However. .1 the hu- 
midity resistance ol the package has deter.orated or 
thermal stress has been caused lor some reason or an- 
40 ' othVr.Then the gap-f.uing portion 6am,gh. poelj tf I the 
die pad 2 And the gap-liH.ng portion 6a might possibly - 
be peeling on the d.e pad 2 over an inc.eas.ngiy w,de 
area Even in such a situation where me gap-lill.ng por- 
tion 6a is going to peel oft the peripheral portion 2b of 
,5 th^die Pa r 2 over a w*er and w.der area, ma, pee e 
portion can be trapped at the groove 64 p^ 
upper surface ol the peripheral portion 2b accord.ng to 
S embodiment. Thus, i, is possible to prevent the 
oeeled region Irom expanding beyond the groove 64 
so That is to s 9 ay. since the groove 64 can stop me ^progress 
o, peeling ol me gap-f.uing portion 6a o« me ehe pad 2 
tne reliability ol the resin-molded semiconductor device 
can be maintained high. Tne groove 64 ,s part.cu.arty 
advantageous to the structure shown m Figures 7(a) 
ss and 17(b). in which the backside ot the die pad 2 is ex 
P osed a. me peripheral portion 2b and me gaping 
portion 6a exists between the sem.conductor chip 4 and 
the die pad 2. 
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in me illustrated embodiment, just one groove 
l ° } The ctlcci will be enhanced d two 0' mo'e 
J^Jmi « me upper surface d me p..*- 

SSSf 1 Tworoove 64 does no; nave ic be me 
SSffdJS 'or- wim a semi-cVcutar cross secbon A'- 
lively the groove 64 may be a circular one v,m . 
^1 cross section, a partially c.rcuiar one or a 
^utr one wi a similar planar shape lo mat ot the 

d" Sd 2 A groove of any ot these shapes can advan- 
fage'ously stop the progress ot peeling ot the res, .n- 
capsulant 6 oil me d.e pad 2 

[0125] The depth ot me groove 64 ,s p<cie'ab>y r I.* 
ange from SOum to 1 50pm In praci.ee. .1 me groove 64 
is lormed by etching or pressworking to a target depth 
of 100am. then the depth ot the groove 64 can tail withm 
mis range. On the other hand, the width ot the groove 
64 is also preferably in the range from 50um lo 1 SOum. 
in practice, il me groove 64 is formed by etching or 
pressworking to a target width ot 1 00 m. then the width 
of me groove 64 can fat! within this range We conf.rmed 
empirically that so long as me depth and width ot me 
nroove 64 fall within this range, the reliability of the res.n- 
moWed semiconductor device can be maintained even 
it me gap-filling portion 6e is going to peel oft the upper 
surface of the die pad 2 at the peripheral portion 2b over 
a wider and wider area. This is because the progress ot 
peeling can be stopped by trapping the peeled porr.on 
at the groove 64. 

f0126] In addition, by providing the groove 64 tor the 
peripheral portion 2b ot the die pad 2, the gap-mt.nc por- 
iion 6a can adhere even more closely to the d.e pad 2 
Accordingly, me existence ot the groove 64 can prevent 
Ihe resin encapsulant 6 from being peeled ofl the die 
pad 2 with a lot more certainty, thus further improv.ng 

the reliability. . . 

[01271 The central portion^ supporting .port ion)^a_oi__ 
a circular planar shape may also be elevated via me 
half -blanked portion 11 that has been formed by hall- 
blanking the die pad 2 through pressworking as in the 
first embodiment. 

[0128] The manufacturing process ot the res.n-moia- 
ed semiconductor device, the leadtrame used and me 
manufacturing process thereof according to the t.tm enrv 
bodiment are different from the counterparts ot the first 
embodiment only in respect ot the groove 64 and the 
process step of making the same 
[0129] In particular, it the groove 64 is tormed by 
pressworking. then the groove 64 may be formed simul- 
taneously with me narrow groove 1 2 in the lower surface 
ot the die'pad 2 at the peripheral portion 2b For exam- 
ple, pressworking tor forming the bent portions 13 and 
14 of the support leads 3 and pressworking lor forming 
the grooves 12 and 64 in the lower and upper surfaces 
ot me die pad 2 at the peripheral portion 2b may be per- 
formed either in this order or at me same time 
[0130] In the fo:egomg embodiments, me cenie: oi 



the die pad 2 does noi have to be ai.gned with the cenier 
ot the central portion 2e That »s to say. the central por- 
t.on 2a has only to be loca'.ed around me center ot the 
die pad 

5 

OTHER EMBODIMENTS 

[0131] In Ihe foregoing description, the present mven- 
Hon has been described as being applied to a resin- 
io molded semiconductor dev.ee tor housing a semicon- 
ductor chip 4 with a built-in power electronic device (i 
e e power OFN package) The foregoing embodiments 
ot me present invention are naturally applicable io any 
other resin-molded semiconductor device, in which a 
,5 scm.conducior chip mcluc.ng a dcv.ee generating a 
smaller quantity ot heat is housed 
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Claims 

1 A teadlrame tor use in manufacturing a resin-mold- 
ed semiconductor dev.ee. the leadtrame compris- 
ing 

an outer rail surrounding an opening, in which 
a semiconductor chip will be mounted; 
a die pad provided inside the opening; 
a pluratrty of support leads for supporting the 
die pad; and 

a plurality ot signal leads, which are connected 
to the outer rail around the periphery ot the 
opening and extend toward the die pad. 
wherein each said support lead is provided with 
a raised intermediate portion higher in level 
than the other portion thereof, and 
wherein a central portion of the die pad is ele- 
vated above a peripheral portion thereof to sup- 
port the semiconductor chip thereon, the pe- 
-fipheraLpprtipn surrounding the central portion. 

2 The leadtrame of Claim 1 . wherein the central por- 
tion ot the d.e pad is elevated above the per.pherai 
portion via a half-blanked portion. 

45 3. The leadtrame of Claim 1. wherein the upper sur- 
lace ot me die pad at the central portion is higher in 
level than the uppermost surface ot the support 
leads at the raised portion. 
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4. The leadtrame ot Claim 1. wherein the die pac I is 
partially punched between me central and penph- 
era! portions thereof. 

5. A resin-molded semiconductor device comprising 

a d.e pad. a central portion ol the d.e pad being 
elevated above a peripheral portion ihereot sur- 
rounding the central portion. 
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a semiconductor ch.p mounted on ihe central 
portion ot the die pad: 

a plurality o! support leads tor supporting the 
die pad. 

a plurality of signal leads extending toward the 

die pad, . 
a plurality of meial tine wires for electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant for encapsulating the sem- 
iconductor chip, the die pad, the support leads, 
the metal fine wires and the signal leads such 
that the lower and outer side faces ot each said 
signal lead are exposed as an external terminal 
and that a lower pan of the signal lead pro- 
trudes downward, 

wherein each said support lead extends from 
the die pad to reach an associated side face ot 
the resin encapsulant and is provided with a 
raised intermediate portion higher in level than 
the other portion of the support lead 

6 The device ot Claim 5. wherein the lower surlace ot 
the semiconductor chip is higher in level than the 
uppermost surlace of each said support lead. 

7 The device ot Claim 5. wherein the raised portion 
of each said support lead is sloped in such a manner 
as to reduce its height trom a portion closest to the 
die pad toward the associated side face ot the resin 
encapsulant. 

8. The device of Claim 5, wherein the die pad is par- 
tially punched between the central and peripheral 
portions thereof, and 

wherein a region under the central portion ot 
the.die_padis_also_[illed in with the resin encapsu- 
lant. " 

9. The device of Claim 5. wherein a closed-loop 
groove is formed in the lower surlace of the die pad 
at the peripheral portion. 

10. A resin-molded semiconductor device comprising: 

a die pad. a central portion ot the die pad being 
elevated above a peripheral portion thereof sur- 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion ot the die pad. 

a plurality ot support leads tor supporting the 
die' pad; 

a plurality ot signal leads extending toward the 
die pad; 

a plurality of metal tine wires tor electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant to* encapsulating the sem- 
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iconductor chip, ihe d<e pad. the support leads, 
the metal line wires and the signal leads such 
that the lower and outer side faces o! each sa-d 
signal lead are exposed as an cx'.c-rnai icrmma: 
and that a lower pari o! the signa! lead pro- 
trudes downward. 

wherein each said support lead extends from 
the die pad to reach an associated side face of 
the resin encapsulant and is provided with a 
raised intermediate portion higher in level than 
the other portion ot the support lead, and 
wherein Ihe semiconductor chip is supported 
by the raised portions o' the support leads 

11. The device of Claim 10. wherein a closed-loop 
groove is formed in the lower surlace ot the d«e pao 
at the peripheral portion. 

12. A resin-molded semiconductor device comprising 

8 die pad. a central portion of the die pad being 
elevated above a peripheral portion thereof sur- 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion of the die pad, 

a plurality of support leads tor supporting the 
die pad; 

a plurality of signal leads extending toward the 
die pad; 

a plurality ot metal fine wires for electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant for encapsulating the sem- 
iconductor chip, the die pad, the support leads, 
the metal line wires and the signal leads such 
that the lower and outer side faces of each said 
signal lead are exposed as an external terminal 
and that a lower part of the signal lead pro- 

trudes downward, 

wherein pan ot the resin encapsulant-ismier.-. 
posed between the upper surlace of the die pad 
at the peripheral portion and the backside ot the 
semiconductor chip, and 
wherein a groove is provided.in the upper sur- 
tace ol the die pad at the peripheral portion so 
as to surround the central portion. 



1 3 The device of Claim 1 2. wherein the central portion 
is elevated by presswork.ng and haM-biank.ng the 
so die pad, and has a substantially circular planar 
shape. 

14. The device ot Claim 12. wherein a plurality of the 
grooves are provided. 

IS The device ot Claim 12. wherein each sa.d support 
lead extends from the d-e pad to reach an associ- 
ated side lace of the rosin encapsulant and is pro- 
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vide d w.ih a raised .ntermed.ate portion h,ghec in 
leve l than the other portion ol the suppon lead 

16 A method !or manulacturing a rcsnmoidcd scm;- 
conductor device, comprising the steps ot 

a) preparing a semiconductor chip 

b) preparing a leadlrame, 

the leadlrame including 
an outer rail surrounding an opening in 
which the semiconductor chip will be 
mounted. 

a die pad provided ins.de the open.ng a 
central portion o! the d«c pad being elevat- 
ed above a peripheral portion thereol sur- 
rounding the central portion; 
a plurality ot support leads tor connecting 
the die pad to the outer rail, each said sup- 
port lead including a raised intermediate 
portion higher in level than the other portion 
thereof, and 

a plurality ol signal leads, which are con- 
nected to the outer rail around the penph- 
ery ot the opening and extend toward the 
die pad; 

c) bonding the semiconductor chip on the cen- 
tral portion ot the die pad in the leadlrame; 

d) electrically connecting the semiconductor 
chip to the signal leads via connection mem- 
bers; and 

e) molding the semiconductor chip, the die pad. 
the connection members, the support leads 
and the signal leads with a resin encapsulant 
with a seat tape interposed between the back- 
side of the leadlrame and a die assembly and 

— with-clar^in 9 JofC^^ljeoMo ^eje^ame 

and the seal tape. 

17. The method ot Claim 16. wherein in the step e). the 
clamping force is applied to the outer rail ol the lead- 
frame and to the seal tape. 

18. The method ot Claim 16. wherein in the step b). a 
ctosed-toop groove is formed in the lower surface 
of the die pad at the peripheral portion. 

19. The method ot Claim 16. wherein in the slep b). the 
die pad is partially punched be: ween the central and 
peripheral portions thereol. 

20. A method tor manufacturing a resin-molded semi- 
conductor device, comprising the steps ot. 

a) preparing a semiconductor chip with elec- 
trodes; 

b) preparing a leadlrame. 
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the leadlrame including 

an outer rail surrounding an opening »n 

which the semiconductor chip will be 

mounted. 

a die pad provided inside the opening, a 
central portion ol the die pad being elevat- 
ed above a peripheral portion thereol sur- 
rounding the central portion, a groove be- 
ing provided in the upper surface ol the die 
pad at the peripheral portion, 
a plurality of support leads for supporting 
the die pad. and 

a plurality ol signal leads, one end ol ea:h 
said signal load being connected to the out- 
er rail, while the other end thereol extend 
ing toward the die pad. 

c) securing the semiconductor chip onto the die 
pad by bonding the upper surface of the die pad 
at the central portion to the backside ot the 
semiconductor chip via an adhesive; 

d) electrically connecting the electrodes ol the 
semiconductor chip mounted on the d«e pad to 
the signal leads of the leadlrame with metal line 
wires; 

e) molding the semiconductor chip, the die pad, 
the support leads, the metal fine wires and the 
signal leads with a resin encapsulant such that 
the tower and outer side faces of each said sig- 
nal lead are exposed as an external terminal 
and that a lower pan of the signal lead pro- 
trudes downward, and 

t) partially cutting the signal leads off such that 
an end face of each said si 9 nai lead is substan- 
tially flush with an associated side face ot the 
resin encapsulant. and cutting the support 
leads oft to remove the resin-molded sem.con- 
ductor device from the outer rail of the lead- 
frame 
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21 The method ot Claim 20. wherein in the step b)r»he- 
central portion is elevated above the peripheral por- 
lion by pressworking and hall-blanking the d.e pad 
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Fig. 1(a) 
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Fig. 3(a) 
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Fig. 4(a). 




Fig. 4(b) 
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Fig. 5 
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Fig. 9 (a) 
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Fig. 10(a) 




Fig. 10(b) 
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Fig. 12(a) 




Fig. 12(b) 
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Fig. 13(a) Fig. 13(b) 
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Fig. 14 
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Fig. 15 
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Fig. 16 
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Fig. 17(a) 
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Fig. 18(a) 
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